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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Introductions 

 

FCRPS Hydropower Program Overview 
 

Capital Investment Review 
ï Identifying investment needs 

ï Hydro investment strategy 

ï Capital program improvements 

 

Integrated Program Review 
ï O&M program spending drivers 

ï Corps & Reclamation O&M program funding levels 

ï FCRPS cultural resources (Corps and Reclamation) 

ï CORPS Fish and Wildlife O&M 

ï Reclamation Leavenworth hatchery facilities 

ï CORPS Columbia River Fish Mitigation (CRFM) 

2 

Agenda 
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System overview 

The Federal Columbia River Power System is a 

partnership between the US Army Corps of 

Engineers, the US Bureau of Reclamation and the 

Bonneville Power Administration. 

 

Å 31 powerplants (21 Corps, 10 Reclamation) 

Å 22,060 megawatt capacity 

Å 196 generating units 

Å 76,000 gigawatt hours of electricity per year 

ī $1.9 billion value at 5-year Mid-C market 

index average 

Å Displaces fossil-fired generation that would 

result in emissions in excess 40 million tons of 

carbon dioxide per year 

ī $1.4 billion benefit based on the 

Environmental Protection Agencyôs social 

cost of carbon. 

 

The FCRPS also provides balancing and voltage 

support as well as the protection, mitigation and 

enhancement of fish and wildlife.   
Corps Reclamation 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Å Program description:  
 
ïU.S. Army Corps of Engineers, Bureau of Reclamation and 

Bonneville Power Administration work together to provide and 
implement funding for capital investments, operations and 
maintenance activities, non-routine extraordinary maintenance 
projects, and Fish and Wildlife and Cultural Resources mitigation 
activities at 31 hydroelectric facilities throughout the Northwest.  

 

Å BPA priorities supported: 
 
ïPhysical Assets 

ïSustainable Finance & Rates 

ïReliable, Efficient, & Flexible Operations 

ï The Natural Environment 
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Program description and objectives 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Å 8,800 average megawatts of generation provided to the Northwest valued at 
nearly $2 billion. 
 

Å Reliable generation and transmission system performance through 
voluntary compliance with WECC/NERC reliability standards. 
 

Å Safe work environments with a focus on safety at the generating facilities 
(i.e. complying with new standards for arc flash, lockout/tagout, hydraulic 
steel structure inspections, asbestos, emergency management systems, 
etc.). 
 

Å Compliance with biological requirements for fish passage and clean water, 
and cultural resources section 106 requirements. 
 

Å Avoidance/minimization of COі emissions. 
 

Å Support for the integration of wind and renewables. 
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Key products and outputs 
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Å But the results do provide useful information on 

large-scale trends in the hydro industry and 

context for FCRPS program levels. 

Å Reclamation was previously benchmarking 

through Navigant Consulting, and will be 

switching to EUCG in FY 2016. 
 

Å The FCRPS benchmarks its hydro program annually through the Electric 

Utility Cost Group (EUCG) in order to identify best practices and potential 

for improvement. 

Å Costs benchmarked include Corps and Reclamation costs for hydropower, 

recreation, cultural resources, fish & wildlife mitigation and joint-use 

purposes; Bonneville costs for generation planning, asset management and 

fish & wildlife mitigation are also included. 

Å Because direct funding program costs are only a subset of all costs 

benchmarked, one-to-one comparisons cannot be made between the direct 

funded hydro program and the benchmarks. 
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FCRPS cost benchmarking 

FCRPS Benchmarking Cost Distribution 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Å Of the 16 North American utilities in EUCG (representing over 64,000 MW in 

capacity), the Corps plants in the FCRPS have spent the 5th lowest amount 

in capital investment per MWh. 

Å This was at the peak investment level of the FCRPS capital program in 

fiscal years 2012 ï 2014. 
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FCRPS cost benchmarking 

FCRPS-Corps 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Å Of those same 16 utilities, the Corps plants in the FCRPS have also spent 

the 5th lowest amount in total O&M expenses per MWh. 

Å When environmental, regulatory, fees and non-routine costs are not 

considered, the Corps is 2nd lowest in routine operations, maintenance and 

administration costs. 
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FCRPS cost benchmarking 

Non-Routine Expense - Teals 

Land/Water Fees ï Purples 

Environmental/Regulatory ï Greens 

Administration ï Oranges 

Maintenance ï Reds 

Operations - Blues 

FCRPS-Corps 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

The megawatt weighted average condition for the system has declined from 7.7 to 7.4 over the past 

five years. The components in the best overall condition are unit breakers which have recently 

undergone a system-wide replacement program. The condition of generator windings declined 

significantly since 2011, in part due to a change in the condition indicator weighting algorithm which 

placed more emphasis on age, but also due to other factors at several plants, including Grand Coulee 

and more recently, John Day. Turbines and main unit transformers have also experienced declining 

average condition in recent years. 
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Trend of condition rating (2009-2016) 



Capital Investment Review 
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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

The plants are grouped within strategic classes and according to their criticality, based largely on the 

quantity of energy produced, particularly during peak periods and by the relative cost of unavailability, i.e., 

the financial consequence of the loss of generation at the margin. Five plants ï Grand Coulee, McNary, 

Chief Joseph, John Day and Dworshak ï are considered particularly critical to the power system based 

on the significant financial impact of generating unit outages at these facilities. The program outlined in this 

strategy targets a significant portion of investments at these five plants to improve condition and reliability.  
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Criticality of plants 
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Current equipment age by strategic class 

Å About 30 percent of the equipment in the FCRPS are at or exceeding their respective design-lives. Of 

that equipment, 60 percent have a direct impact on generation in the event of failure. 
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Current equipment age by equipment type 
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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Condition ratings for each equipment type are based on a set of objective condition 

indicators related to operational performance, maintenance history, physical inspection 

and age. Condition  indicators are weighted and summed to derive a condition rating, 

ranging from 10 to 0. Numeric scores are further described qualitatively as follows: 

 

Å 8.0 ï 10.0  Good 

Å 6.0 ï 7.9  Fair 

Å 3.0 ï 5.9  Marginal 

Å 0.0 ï 2.9  Poor 

 

Condition is assessed using the hydroAMP condition assessment framework, a 

methodology supported by over fifty hydroelectric utilities worldwide. 

 

The hydroAMP guide contains objective condition scoring instructions for equipment in 

the unit reliability and crane equipment categories. A more generic assessment guide is 

applied to the station service, operations support, infrastructure and water control 

equipment categories. 

 

Condition assessments are performed annually for powertrain components and biennial 

for remaining components. 
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Equipment condition 
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Current asset condition by strategic class 
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Å 26 percent of the equipment in the FCRPS is in marginal or poor condition. 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

16 

Current asset condition by equipment type 
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Current lost generation risk 

Change in lost generation risk (LGR) since the 2014 CIR Å Current LGR for the 

system is about 668 

aMW, down from 702 

aMW two years ago and 

very close to the 678 

aMW forecast from the 

previous hydro asset 

strategy. 

 

Å Net reduction primarily 

driven by the completion 

of six generator rewinds 

at McNary since the 2014 

CIR as well as improved 

condition scores at 

Bonneville and 

Dworshak. 

Equipment condition is used to forecast the risk of lost generation at each plant in the 

FCRPS. 



Identifying investment needs 
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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

At a high level, the optimal replacement timing for equipment is 

identified by: 

1. Forecasting equipment condition over time for each 

component. 

2. Relating condition to a probability of failure. 

3. Using the annual equipment failure probabilities to calculate 

lost generation and direct cost risks as well as lost efficiency 

opportunities. 
ὖὶέὦὥὦὭὰὭὸώ έὪ ὪὥὭὰόὶὩ zὧέὲίὩήόὩὲὧὩὶὭίὯ 

4. Minimizing total lifecycle cost (the sum of the present value 

of risk, lost efficiency opportunities and replacement cost). 
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Timing of investments 
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Condition and probability of failure 

hydroAMP condition ratings are 

projected over time for each piece of 

equipment. Degradation curves are 

derived using regression analysis on 

historical hydroAMP condition data. 

These curves vary by equipment type 

and are updated periodically.  

 

This analysis also produces an 

effective age for a given condition 

rating which is used to map hydroAMP 

condition to industry failure curves for 

each equipment type. 

 

Using the degradation and failure 

curves, probability of failure is forecast 

over time as equipment ages and 

condition degrades. 


